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PROJECT OBJECTIVES: 
1. Test emerging methyl bromide (MeBr) alternative chemicals for their efficacy in 

controlling various soilborne plant pathogens. 
2. Test MeBr alternative chemicals, rates, and application methods to meet California 

certification standards for nematode-free production of tree, vine, and rose 
nurseries. 

3. Develop various application methods, soil amendments, and physical barriers to 
reduce emissions and enhance efficacy of chemical alternatives to MeBr 

4. Develop integrated weed control strategies using combinations of MeBr alternative 
fumigants, herbicides, biofumigants, and non-chemical weed management 
techniques. 

 
MAJOR ACCOMPLISHMENTS (2007–2010): 
Long term effects of methyl bromide alternatives on nematode control in grape replant: 
In an eight year grape replant trial, ARS scientists in Parlier, CA found that 1,3-
dichloropropene plus chloropicrin, iodomethane plus chloropicrin, and propargyl 
bromide generally controlled root-knot and citrus nematodes similar to methyl 
bromide.   However, only propargyl bromide treatments had grape yield equivalent to 
methyl bromide during the first four years after treatment.   Rootstock selection had a 
profound effect on nematode populations; the root-knot resistant rootstock „Freedom‟ 
kept nematode numbers low regardless of preplant fumigation treatment.   Where this 
particular race of root-knot nematode is the major replant problem, use of a resistant 
rootstock may reduce the need for preplant fumigation; however other replant 
problems such as different nematodes or soil-borne pathogens may still exist. 

 

Crop response of new methyl bromide alternatives in grape replant:   
In the past three years, ARS scientists in Parlier, CA conducted three field trials; two 
plot scale experiments at the USDA-ARS Parlier facility and one at a grower field 
demonstration trial near Fresno, CA.  In all these trials, previous grapevines were 
removed, and fumigation treatments were applied then replanted with new vines (a 
wine grape and a raisin grape).  The first plot experiment was initiated in summer 
2007 and repeated in 2008 and 2009 in a field previously planted with grapes that 
exhibited root damage from soilborne pathogens.  Eight treatments were devised and 
implemented in a randomized block design with three replications.  Caliper vine 
diameter readings showed that only the non fumigated plots appeared to have smaller 
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vine diameter readings, a result likely caused by replant diseases.   A field 
demonstration trial was initiated in fall 2008 in a grape grower field near Fresno, CA.  
The experimental design was a randomized block with three replications for four 
treatments.  The caliper vine diameter readings also showed slower growth in the 
untreated control.   Initial harvest measurements showed similar yield values between 
the methyl bromide control and all alternative fumigant treatments.   The untreated 
control however showed lower yields than all the fumigated plots.   The research 
demonstrated the necessity of controlling soilborne or replant disease problem in 
grape replant. 
 
Management techniques for reducing fumigant emissions in grapes: 
Through a series of field trials, ARS scientists in Parlier, CA found that surface 
sealing/treatments such as water seals and stardard plastic tarping over moist soils 
can reduce emissions to some extent and low permeable films e.g. virtually 
impermeable film or VIF and totally impermeable film or TIF, reduced the total 
emission loss most effectively to below 2 percent over a 6 day covering period 
compared to 30 percent from the conventional polyethylene (PE) film.   The ability to 
significantly reduce emission fluxes will help improve buffer zone restrictions and 
enable many fields to be fumigated under the newly amended United States EPA 
regulations.   The relationship between soil type, water content, and fumigant 
emissions was also examined by ARS scientists in Parlier, CA.   Results showed that 
increasing water content up to field capacity reduced emissions of cis-1,3-D, trans-
1,3-D, and chloropicrin while not reducing fumigant concentrations in soil columns.   
Increasing soil water content significantly reduced peak flux and delayed its 
occurrence time.   This effect appears more significant in fine textured than in coarse 
textured soils.   This finding is useful for growers and fumigation practitioners to 
develop effective agricultural practices towards reducing fumigant emissions.   
 
Herbicide crop safety in perennial tree and vine nurseries:  
Weed control is an important concern for production of woody nursery crops in 
California.   Based on repeated multi-year field trials, ARS scientists in Parlier, CA 
determined that the most promising herbicides were pendimethalin, thiazopyr, and 
dithiopyr.   The first two of these are already registered and this research effort has 
encouraged some nurseries to adopt their use.   Based on this work, the manufacturer 
of dithiopyr has requested data and support for possible registration of the product in 
woody nursery crops.   The herbicide oxyfluorfen has shown differential crop safety 
responses in the nursery.   These herbicide studies contributed to the selection and 
adoption of new weed control strategies in perennial nurseries. 
 
TECHNOLOGY TRANSFER/OUTREACH: 

 Presentation on “Vineyard soil fumigation – alternatives to methyl bromide” at the 

2009 San Joaquin Valley Grape Symposium, Easton, CA, January 2009. 

 Presentation on “Soil fumigation for vineyard replanting” at the University of 
California Grape Day, University of California Kearney Agricultural Center, Parlier, 
CA, August 2009. 

 Presentations on reducing soil fumigant emissions at the American Chemical 
Society Annual Meetings: Symposium on Air Quality, Washington, DC, August 
2009. 
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 Presentations at Annual International Research Conference on Methyl Bromide 
Alternatives and Emission Reductions, 2007-2010. 

 Presentations at the ARS-SJVASC and University of California Kearney Ag. Center 
seminar series and a guest lecture at the California State University Fresno on 
herbicide resistant weeds in the San Joaquin Valley of California, 2008-2010. 

 Annual stakeholder conferences by the Water Management Research Unit, Parlier, 
CA, 2008-2010. 

 
EXTERNAL SUPPORT: 

 ARS, Pacific West Area-wide Project on Methyl Bromide Alternatives, “Vineyard 
replant – assessment of control efficacy, fumigant movement, and crop response” 
(Wang, Gao, Hanson, Gerik, and Browne). $270,099. 2007-2010. 

 ARS, Pacific West Area-wide Project on Methyl Bromide Alternatives, “Efficacy and 
1,3-D emissions with approved nursery stock certification treatment applied with 
two shank designs” (Hanson, Gao, Gerik, and Wang). $289,269. 2007-2010. 

 ARS, Pacific West Area-wide Project on Methyl Bromide Alternatives, “Dynamic flux 
chambers for fumigant emission measurements” (Gao, Wang, Hanson, Browne, 
and Ajwa). $85,478. 2008-2009. 

 ARS, Pacific West Area-wide Project on Methyl Bromide Alternatives, “Low 
permeability tarp technology” (Gao, Wang, Hanson, Browne, Gerik, and Ajwa). 
$45,000. 2010. 

 California Department of Food and Agriculture, “Methods to minimize emissions 
and improve fumigation efficacy in nursery fields” (Gao, Hanson, and Wang). 
$36,495. 2009-2011. 

 NIFA, “Multi-state evaluation of carbonated fumigants and low permeable tarps to 
reduce application rate, increase efficacy, and minimize emissions” (UFL sub-
award to Gao, Gerik, Hanson, and Wang). $132,000. 2010-2013. 
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